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scored optical photon correspond to each energy band and 
MPI paralled computing was used. 
 
Results: The measured a photoluminescence peak value of 
the Gd2O3:Eu was 611nm, which was identical with literature 
value. In case of the calculated value using GEANT4 monte-
carlo code, an intensity(counting) of the photoluminescence 
peak value was 2 times higher, but the peak value also was 
identical with measured the peak value and overall trend of 
the photoluminescence spectrum was correspond to the 
measured data. A result of the decay time showed that the 
measured value was 1.2 times higher than that of the 
calculated value despite the higher intensity, but the 
measured and calculated value was well matched in low 
intensity.  
 
Conclusion: In this study, we performed Gd2O3:Eu modeling 
using GEANT4 and compared measured and calculated the 
properties of the scintillator. Through the results, we 
demonstrate the effectiveness of the GEANT4 code for the 
scintillator modeling and it was used as valuable data for the 
inderect raidation detector modeling using GEANT4. 
However, the properties of the scintillator were various 
according to the ratio of the body material and activator. 
Therefore, GEANT4 can reflect the ratio of the body material 
and activator and it considered as future works. 
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Purpose or Objective: We have made innovative proton 
therapy achieved by imaging technique of positron emitter 
nuclei generated in the patient body on target nuclear 
fragmentation reaction and development of a beam ON-LINE 
PET system (BOLPs). It was found that between the proton 
delivery dose to the tumor and the activity of positron 
emitter nuclei generated from the target nuclear 
fragmentation reaction in tumor have correlation. The 
purpose of this study is to research and develop a tumor 
response observation system with delivered dose in particle 
therapy. 
 
Material and Methods: The specification and design of tumor 
response observation system for dose-volume delivery guided 
particle therapy (TROS-DGPT) were performed. And in the 
TROS –DGPT, a spec of detection head for measurement of 
various gamma rays emitted from nuclear fragment reaction 
and nuclear excitation reaction was evaluated. 
 
Results: It was important to measure efficiently the various 
gamma rays emitted from the patient body by the nuclear 
reaction with particle beam radiation. Therefore, the high 
detection efficiency and measurement time resolution were 
required for development of the TROS –DGPT. The TROS –
DGPT was made the specification and the design with both 
the PET function and Compton Camera function for gamma 
ray detection head. Results of vibration, impact and 
temperature tests for developed GSO detector module were 
good. 
 
 
 
 
 
 
 
Conclusion: The specification and the design of the TROS –
DGPT were decided for an innovative particle therapy. We 
will research and develop for completion of this system 3 
years later. 
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Purpose or Objective: We are developing a new radiation-
sensitive polymer material for radiation therapy dosimetry 
with high spatial resolution for use in 3D solid state 
dosimetry. The key methods of this project are to determine 
the radiation dose by measuring its fluorescence, instead of 
the absorbance which is a more established method[1][2], 
and to dissolve the radiochromic dye in a rigid polymer 
matrix. Measuring the fluorescence enables higher spatial 
resolution and sensitivity, and the polymer matrix prevents 
degradation and diffusion of the exposed dye over time. In 
this study we have established that this material shows a 
linear relationship between the absorbed dose and the 
fluorescence response.  
[1] W.L. Mclaughlin, A. Miller, S. Fidan, K. Pejtersen. Radiat. 
Phys. Chem. 10 (1977) 119-127.  
[2] Niroomand-Rad et al. Radiochromic film dosimetry. AAPM 
Report No. 63 (1998). 
 
Material and Methods: The key elements of this radiochromic 
material are a solid polymer matrix with additives and a 
triphenylmethane leuco dye. Thin films of the material were 
irradiated multiple times with a Co-60 source, and the 
absorbance and fluorescence responses were measured 
initially and after each irradiation session. The fluorescence 
was excited by a 532 nm YAG laser, and was measured with 
an Ocean Optics QE6500 spectrometer. 
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Results: The fluorescence response increased linearly with 
the absorbed dose from 0 to 200 Gy. The absorbance also 
increased linearly, indicating that the fluorescent dye is the 
only chemical in the material with a significant absorption in 
the relevant wavelength range. The dye absorbs from 500 nm 
to 575 nm and the fluorescence response is in the range from 
565 nm to 650 nm. 
 
Conclusion: We have established that the material exhibits a 
linear relationship between fluorescence response and 
radiation dose. The fluorescence response is strong enough to 
be used at low doses. Measurements on individual samples 
are highly reproducible, but the variance between different 
samples is still too high to be used at clinically relevant 
doses. We expect that this variance can be reduced through 
improvements to the sample preparation. The fluorescence 
response of the radiochromic dye is highly dependent on the 
composition of the polymer matrix, since a different study[3] 
using the same dye observed a decrease in fluorescence with 
increasing dose. The factors affecting the fluorescence of the 
dye and hence its dosimetric properties are still being 
investigated, but in this work we have shown that dosimetry 
measurements are possible with this novel material. With 
improvements this could become a precise quantitative 3D 
dosimeter that is inexpensive, quick, and easy to use.  
[3] A.A.Abdel-Fattah, W.B.Beshir, El-Sayed A.Hegazy, H.Ezz 
El-Din. Photo-luminescence of Risø B3 and PVB films for 
application in radiation dosimetry. Radiat. Phys. Chem. 62 
(2001) 423-428. 
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Purpose or Objective: Radiation dosimetry plays a vital role 
in external beam radiotherapy. For precise and accurate dose 
delivery, the dosimetry system should be calibrated properly, 
following the recommendations of standard dosimetry 
protocols e.g. TG-51 or TRS-398. Nonetheless, the dosimetry 
protocol followed by calibration laboratory is often different 
from the protocols in practice at various clinics. The study is 
designed to investigate the effects added in dosimetry 
measurements due to such situations. 
 
Material and Methods: In this study, the dosimetry were 
performed for a Co-60 teletherapy unit and a high-energy 
Varian linear accelerator (CLINAC) with 6 and 15 MV-photon 
and 6, 9, 12 and 15 MeV-electron beams, following the 
recommendations and reference conditions of AAPM TG- 51 
and IAEA TRS-398 dosimetry protocols. A PTW water phantom 
(T41014) with a cylindrical chamber (PTW-30001) connected 
to an electrometer (PTW UNIDOS E) was used for the absolute 
dosimetry of Co-60 unit. Similarly, dosimetry systems 
consisting of a farmer type ionization chamber (IBA-FC65-G) 
and a plane-parallel chamber (IBA PPC-05), connected to an 
electrometer (PTW UNIDOS E) in a Wellhofer water phantom 
was used for absolute dosimetry of two photon beams and 
four electron beams dosimetry respectively. Each chamber 
type combined with PTW UNIDOS E was calibrated in a Co-60 
radiation beam at Secondary Standard Dosimetry Laboratory 
(SSDL) PINSTECH, Pakistan, following the IAEA TRS-398 
protocol. 
 
Results: The measured ratios of absorbed doses to water Dw 
(TG-51/TRS-398) were 0.999 and 0.997 for 6 and 15 MV 
photon beam respectively whereas the ratios were 1.013, 
1.009, 1.003 and 1.000 for 6, 9, 12 and 15 MeV electron 
beams, respectively as shown in Figure 1 (a & b). The 
difference arises between the two protocols mainly due to 
beam quality (KQ) and ion recombination correction factor 
(Table 1).
 
 
 
 
Conclusion: In conclusion TRS-398 gives relatively high doses 
than TG-51 and the percentage difference increases as the 
energy increases for photon beams. While in case of electron 
beams TG-51 calculates relatively high doses than TRS-398 
and percentage difference decreases as the energy increases. 
Since the chambers are calibrated according to the 
recommendations of IAEA TRS-398 Dosimetry protocol, all the 
medical centres are requested to follow the IAEA TRS-398 
Dosimetry protocols. 
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Purpose or Objective: Our purpose was to calculate detector 
specific small field output correction factors with GAMOS 
Monte Carlo (MC) for 6-X and 6-X flattening filter free (FFF). 
In this study MC simulations and water phantom 
measurements were used to obtain correction factors. 
 
Material and Methods: A formalism of Alfonso et al for 
correction of output factor measurements was used in the 
current study. Absorbed dose to water was calculated with 
MC using 2x2x2 mm^2 voxel at 5 cm depth of water phantom. 
“Range cut” and “Kill particles at BIG X/Y” options were used 
to optimize simulation in GAMOS MC. Results were obtained 
below 2% statistical noise. Fields sizes varied from 4x4 to 1x1 
